Background: Health and mental related illnesses has emerged as a new challenge in the rural and undeveloped areas in Ogoniland where petroleum exploration activities have devastated the entire ecosystem. Many of the school children are no longer zealous about their academic activities, as their performances in school are always very poor. It has been reported that the children's poor performance in school is closely linked with several health and mental challenges suffered by these children in the highly polluted areas. Methods: The study comprises of 383 primary school teachers selected from 8 rural communities in the four (4) Ogoni Local Government Areas (Gokana, Tai, Eleme and Khana) in Rivers State where massive environmental pollution has been reported. Structured questionnaires were used to David et al.; JAMMR, 29(11): 1-13, 2019; Article no.JAMMR.48839 2 collect the data from the teachers on the children's exposure to oil pollution; self-rated mental illnesses and behavioural symptoms among the school children, perception to petroleum pollution and mental illnesses. Results: The results revealed that the signs of mental illnesses like anxiety disorder, attentiondeficit disorder, autism spectrum disorder, mood disorder, schizophrenia and eating disorder were noticeable among the school children. The children also exhibited behavioural challenges such as extreme fear, difficulty in concentrating, self-imposed injuries, aggressive behaviour, avoiding other classmates and poor academic performances. The field survey further revealed that mental illnesses and behavioural challenges were common in areas of massive petroleum pollution of the environment. Other causes of these illnesses were revealed to be poverty and psychoactive substance use. Conclusion: It was concluded that constant exposures of the children to environmental pollution is associated with decreasing neuroplasticity of the brain.
INTRODUCTION
Pollution does not only destroy the ecosystem but it is also harmful to human health [1, 2, 3, 4, 5] . Previous studies have revealed that most mental illnesses and health related challenges have resulted from a polluted environment [6, [7,8,9,10,11] . It has also been reported that most cancerous terminal diseases are common in petroleum polluted environments [12] . The effects of pollution are on the children because their defence system is not fully developed to adapt or survive in such a corrosive environment. The effect of the polluted environment often results in many illnesses and deaths among children [13, 12, 14] . The consequences of a polluted environment could manifest in the form of poor academic, socio-economic and functional out-comes [15, 16] ; which reveals the developmental, behavioural and emotional problems in young children. Thus, early detection is necessary for appropriate treatment and referrals to counteract any future negative consequences.
Air pollution is one of the consequences of petroleum exploitation; which has enormous influences on human health [12, 17] . Much of the world's population breathes air that hurts their health in so many ways [18] and causes an estimate of 7 million premature annual deaths [18, 19] . As adults, our bodies maybe able to adapt or cope with our polluted environment; but our new born babies and children who are particularly more susceptible may not be that lucky [18] . In these young ones, air pollution can impair immune system development in uterus and impede children's cognitive development [18] . World Health Organisation reported that 93% of children under the age of 15 on the planet breathe air that is polluted enough to jeopardized their health [18] . Environmental pollution has also being linked with respiratory infections, cardiovascular diseases, throat inflammation, chest pain, ear infections and childhood obesity [18] . Bad air from petroleum exploitation activities can negatively affect the neurodevelopment of a child, which could result in lower cognitive test outcomes and the development of behavioural disorders [12, 18, 14] .
Aside from the health challenges posed by the polluted environment, poverty is common in the study area; as other studies have described the condition of the Ogoni people as being pathetic, despite their enormous natural endowments [15] , [13] . The level of poverty in the region is so high that the parents are not able to afford the cost of primary education, as they were often required to pay for books, admission fees, examination fees, sporting fees and every other chargeable fee. The Universal Basic Education (UBE) scheme was designed to provide elementary education (Basic 1-9) free of charge for these poor children, unfortunately the programme have failed in reaching its set goals and objectives. Most unfortunately, the teachers in this sector are the lowest paid in Nigeria, as they were placed on the poorest and specific scale, called Teachers Salary Scale (TSS). Thus, even when parents managed to put their children in schools, the available teachers are not motivated enough or are too hungry to inspire or impact on the children; resulting into dropping out of school by some children due to poor motivation and lack of resources.
Developing countries are adjudged as having the highest population of "out of school children" due to the different prevailing environmental factors; that may result in the brain damage of these children [12] . Recognising any possible challenges early enough in young children about their mental problems are crucial in improving developmental trajectories and reduces any likely outcome that would result into an emotional and behavioural disorder [16] . Some of these health challenges may start early in a child even immediately after birth, but may not be easily identified at a glance. In most cases, as the child grows, some of these health challenges may begin to manifest unseen or silently except when observed closely.
Normally, parents should be the first to identify any possible health challenges in their children but their love for their children and their biased judgement usually blindfold them from the truth they are faced with. The teachers on the other hand, spend more quality time with the children and this exposes them to the basic essential information about them, giving the teachers the necessary skills needed to understand and develop the children mentally, emotionally and socially. The teachers do not only build skills in these children, but they can also cultivate the desired character into them. Thus, one can conclude that teachers play an important role in early problem detection in children [16] . Teachers can be more objective in observing children's development and measure their performance than their parents do. The teachers also have developed a broad knowledge about the children through their experiences with the many children that have passed through their tutelage. Thus, over time a teacher can correlate behaviours that are perceived to be out of place in a child and use such experience to identify health problems easily in another child. Some of the notable consequences of mental challenges are anxiety disorder (attribute such as obsessive-compulsive disorder; post traumatic stress disorder; social phobia (which normally interferes with their daily activities); attention deficit/hyperactivity disorder (difficulty paying attention, hyperactivity and impulsive behaviour); autism spectrum disorder (child's inability to communicate and interact with others); eating disorders (a child eating in a manner that is disgusting or different from the usual manner); mood disorder (depression and bipolar disorderthe persistent feeling of sadness or extreme mood swings than the usual) and schizophreniapsychosis (losing touch with reality) [20].
Aim of the Study
This study examines the relationship between petroleum pollution and the decrease neuroplasticity in brain development of the Ogoni children. To achieve this aim, the following specific objectives were considered: i.
Identification of children with mental and behavioural challenges; ii.
Determination of how petroleum pollution may influence brain development of children.
The Study Area
Ogoni is among the several ethnic minorities in River State Nigeria, which occupy a territory of approximately 404 square miles, which forms the part of the Eastern Niger Delta, between the Imo River on the East and North. The area lies between latitudes 4º.05 1 and 4º.20 1 North and longitudes 7º.10 1 and 7º.30 1 East [21] . Ogoniland is situated in the coastal plain of the eastern Niger Delta. Its topography is mainly characterized by rivers, lakes, creeks, lagoons and swamps of varying dimensions. Most water channels in the freshwater zone are bordered by natural levees that provide the basis for settlements and agriculture [22] .
United Nations Environment Programs (UNEP) in 2011 reported that Ogoni communities were unprotected against petroleum pollutants in both outdoor air and drinking water which were always in high concentrations [13, 23] . The massive pollution of the land has resulted to hydrological changes and groundwater pollution [23] that will require about 25-30 years of remediation to achieved complete restoration of the land [24] . During the environmental assessment of Ogoniland in 10 of the communities were sampling took place, 28 wells were detected to have been polluted with organic materials; 7 of these samples were 1000 times higher than the Nigeria drinking water standard. Communities in Ogoniland were reported to be using water from wells that were contaminated in excess of safe limit [15, 12, 23] . Despite the full awareness of the consequences of pollution [15, 25] ; the community dwellers still drink this contaminated water for survival because of lack of an alternative [26] . The people of Ogoni are already suffering the consequences of living in a polluted environment, as it has been reported that illnesses such as mental disorders, blood disorders, cancers of different organs, birth abnormalities, respiratory diseases, bad vision, asthma, skin rashes, heart attacks, ulcers, lung and throat infections, miscarriages and untimely menopause are now fully in manifestation in the communities [12, 27, 28, 29] . Consequently, oil pollution has been blamed for a number of persisting public health challenges [15, 23] .
METHODOLOGY
This study took place between September 11 th , 2017 and July 27 th , 2018 which covers one academic session. Primary school teachers were used as respondents for this study. The selected teachers were given one week comprehensive training by psychologists (experts trained to evaluate and diagnose mental illnesses but usually treat them through counselling or behavioural therapy) and psychiatrists (medical doctors who diagnose mental illnesses and write prescriptions for medications). The essence of the training was to enable the teachers to identify signs of mental illnesses among the school children in their custody. Thus, this study focused on identifying possible mental and behavioural illnesses in school children between the ages of 6 to 13 years old that maybe related to petroleum pollution of the environment. Structured questionnaires were used to collect that data from the respondents (the selected teachers) on the children's exposure to oil pollution; self rated mental illnesses and behavioural symptoms among the children and the perception to petroleum pollution and mental illnesses.
Population and Sample Size
The population of Ogoni is 1,302,455 (comprising 298,986; 358,418; 460,766 and 184,290 for Eleme, Gokana, Khana and Tai respectively) according to Bodo [4] projected population data as shown on Table 1 .
Out of the four Local Government Areas (LGAs) in Ogoni, two oil bearing or petroleum impacted communities were selected from each of the LGA and four primary schools were chosen from these communities as shown in Table 2 . The sample size was subsequently determined through the use of TARO YAMANE sample size determination formula [15] . Subsequently, the 400 questionnaires were distributed equally among the chosen communities since the population sizes were fairly the same as discovered from the reconnaissance survey.
RESULTS AND DISCUSSIONS

Socio-economic Characteristic of Respondents
The data in 
Children with Mental and Behavioural Challenges
In the selected schools, the teachers through their wealth of experience and the knowledge from the medical training; identified the children in their classes that have exhibited signs of mental and behavioural challenges as shown on Table 5 .
The field data obtained in all Local Government Areas (LGAs) in Ogoni revealed that some of the children showed signs of mental and behavioural challenges with 14.89%, 8.60%, 16.49%, and 10.30% for Gokana, Khana, Tai and Eleme respectively as shown on Table 5 . The field data showed that some of the children were showing notable sign of these illnesses. The teachers in the selected schools revealed that some their children were suffering from mental illnesses such as anxiety disorder (2.08%), attention-deficit/hyperactivity (28.08%), autism spectrum disorder (10.44%), mood disorder (20.88%), schizophrenia (1.30%), and eating disorder (28.98%).
Aside from the already noticed mental illnesses, the children were also exhibiting behavioural challenges through showing less concern for their safety (28.98%), poor school performance (78.32%), aggressive behaviour (65.27%), frequent complaints of headaches and stomach aches (2.61%), self imposed injuries (1.03%), difficulty concentrating (81.20%), neglecting decent appearances (83.28%), extreme fear (1.03%) and avoiding classmates (2.61%) as shown on Table 6 .
More of the younger children within the ages of 6-7 and 8-9 years were suffering from mental and behavioural challenges as against children within the ages of 10-11 and 12-13 as shown on Table 7 . This is a clear indication that the younger children were more prone to environmental influences or the consequences of environmental pollution; as they showed more visible signs of these mental illnesses as compared to their older counterparts.
Petroleum Pollution influences on Brain Development
The teachers in this study recognised the influences on petroleum pollution and other environmental factors on the developing brain of the children. The field data revealed that oil exploration is currently on-going in the chosen communities as 94% of the teachers agreed to this opinion, while 5.22% of the teachers believe that there are no current oil explorations in the communities. The results further revealed that the communities are massively polluted as a result of previous and current oil exploration activities with many associated mental illnesses.
The field data revealed that root causes of the mental and behavioural challenges among primary school children in Ogoni are petroleum pollution (94.7%), poverty (11.74%) and psychoactive substance use (13.05%) as shown on Table 7 . The exposures of the children to petroleum pollution, which is the major causative factor of the mental illnesses in the communities (94.7%) has resulted into common complaints like headaches (100%), nausea (81.20%), dizziness (89.55%), respiratory diseases (28.98) and skin rashes and irritations (81.20%). Aside from the above findings, it was observed during field survey that a great number of children suffering from mental and behavioural challenges are from communities (like Bodo, Bomu, Kpean and Koroma) where the petroleum pollution has destroyed every natural system like streams, rivers and arable lands. The natives in these areas rely solely on their farm produce, streams and rivers for their food and sources of water supply for drinking and other domestic purposes. Hence, water and food contamination was also a contributing factor aside from the air pollution which is already a common denominator in Ogoniland [2, 15, 13, 3, 4 ].
CONCLUSION
There are links between petroleum pollution and decrease neuro-plasticity of the developing brain of the Ogoni children, as this study exposes that fact. Previous scholars have also acknowledged that the numerous mental challenges and illnesses in Ogoniland are linked with the petroleum pollution of the entire ecosystem [30, 12, 31] . Most of these mental challenges are always overlooked or may not be identified without close attention and that is why the teachers who built skills, knowledge and morals into these children, can play a key role in its detection. The teachers in primary schools reported to have often noticed signs like aggressive behaviour, poor hygiene, eating disorder, attention deficit and many other challenges in their children. Though, poverty and psychoactive substance use were also mentioned as some of the contributors of mental illnesses in these school children, but the main cause were said to be petroleum pollution of the environment. Previous scholars also asserted that psychoactive substance use, poverty and environmental pollution were the causative factors of mental illnesses in Ogoniland [13, 12, 32] .
In this study, pollution has been recognised as the key causative factor of decrease neuroplasticity of the developing brain of the primary school children in Ogoni. Exposure to pollution has adverse effects on the pulmonary and cardiovascular systems which have been well established in series of major epidemiological and observational studies [1, 33] . Constant exposures of the younger children to environmental pollution can gradually lead to decrease neuroplasticity of the brain.
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